THE connective tissue elements of pituitary dwarf mice have been found to respond to a subcutaneous injection of 0-5 mg. of methylcholanthrene in the same way as those of their normal sized litter mates.
The purpose of the experiment described in this paper was to compare the susceptibility of these mice to a systemically acting carcinogenic agent, 2-aminofluorene (AF), which affects not only the parenchymal cells of a variety of organs such as liver and mammary glands, but induces also neoplastic changes in the transitional epithelium of the urinary tract.
Bickis, Estwick and Campbell (1956) did not find any spontaneous tumours in their colony of pituitary dwarf mice. Nevertheless it was felt necessary to obtain some information on the incidence of spontaneous neoplasms in old dwarfs and in the phenotypically normal heterozygotes of our stock, so that induced tumours might be distinguished from spontaneous ones. Therefore untreated animals carrying the dwarf gene were used as additional controls.
Some preliminary results of our investigation have been mentioned at the Symposium on Functional Components of Carcinogenesis held at -Rehovoth in 1959 .
MATERIALS AND METHODS
The origin of the mice and their maintenance have been described in a previous paper (Bielschowsky and Bielschowsky, 1959 Their maximum age was 141 months.
The untreated animals were kept in a separate room under the same conditions as the experimental mice. The dwarfs were killed when they were 21-25 months, old. The normal sized mice were known to be heterozygotes, the majority being parents of the dwarfs treated with AF. Some of these heterozygotes had to be killed during the 13th-18th month of life because they were seriously ill, but most of them were more than 19 months old when autopsied.
The post mortem examinations of the dwarfs were carried out under a magnifying glass. The histological methods used were those previously described (Bielschowsky and Bielschowsky, 1959) .
RESULTS
The average weight of the dwarfs at the start of the experimei'lt was 7 g. and (Fig. 3) were seen in livers which at the same time contained progressing tumours ( Fig. I and 2 ). Only once, in a dwarf, were deposits of hepatoma cells detected in the lungs (Fig. 4) . Spontaneous liver tumours were not found in untreated heterozygotes, but 3 of the dwarfs of group 11 had one or more macroscopically recognizable nodules in the liver. Only in one instance did a neoplastic lesion resemble those seen in the liver of the experimental animals (Fig. 5 ). In the 2 others the histological picture was of a more benign nature. One old dwarf had a single yellowish Coloured nodule composed of pale plant-like cells (Fig. 6) (Fig. 8) .
On the whole they were considerably larger than the spontaneous ones and the same holds true for the three benign papillomas found in the dwarfs treated with AF ( Fig. 9 and 10) . Tumours of the lung were not found in any of the dwarfs of either group II or IV although this was the most common spontaneous tumour in the heterozygotes, 40 never aniy sign of luteinization in the ovaries. Therefore the four hormones which normally stimulate the mammary glands, oestrogen, progesterone, prolactin and growth hormone, if present at all, were secreted in only extremely low quantities. In these animals the only evidence for gonadotrophic action was the size of the follicles. Some were larger than those seen in the gonads of females hypophysectomized when sexually immature, but they never reached the size and appearance of mature follicles. Nevertheless in 2 ovaries of old untreated dwarfs nonfunctional neoplastic lesions were found. In this context it might be mentioned that in the male dwarfs evidence for gonadotrophic stimulation was more obvious. The testes of some dwarfs had descended into the scrotum and in such glands sperm was produced. However, stimulated secondary sex organs were rarely seeni in a male dwarf.
In view of the occurrence of spontaneous benign papillomas of the small intestinie in both groups of untreated animals it seems doubtful that the similar tumours observed in mice of groups III and IV were induced by AF. The higher incidence of these neoplasms, the larger size and the invasiveness of some of them suggests that the carcinogen accelerated their development. In the dwarfs this process seems to progress more slowly than in the normal sized animals (P = 00 13).
The absence of lung tumours in the dwarfs is surprising because in the normal sized animals these neoplasms were far from infrequent. Of 17 untreated heterozygotes, older than 20 months, 9 had pulmonary adenomas. It is well established that the genetic constitution determines the susceptibility of mice to the development of spontaneous as well as induced adenomas of the lung (Heston, 1942) , whereas, as far as we are aware, there is no evidence for hormones playing an important role in their pathogenesis. Still, in view of the close relationship of the experimental mice of groups III and IV which were litter mates, and the untreated heterozygotes of group I which were their parents, it seems difficult to believe that non-systemic genetic factors could account for the difference in incidence.
Further experiments are under way to test whether or not it is possible to obtain lung tumours in the pituitary dwarf mice of our stock with the aid of other carcinogenic agents.
SUMMARY
The susceptibility of pituitary dwarf mice to 2-aminofluorene was compared with that of their normal sized litter mates.
In the dwarfs the transitional epithelium of the bladder was found to be as sensitive as that of the phenotypically normal animals, but, in the former, liver cells and the epithelium of the small intestine reacted in a significantly slower manner to the carcinogen.
No tumours of the breast or lungs were found in the dwarfs whether treated or untreated. In the closely related normal sized animals these organs exhibited benign and malignant neoplasms.
